Aim: Resilience refers to the human ability to adapt to tragedy, trauma, adversity, and significant stressors. Recently, resilience has been defined as a potentially modifiable factor that can be improved through intervention. Here, we examined resilience during a 3-month period as patients experienced their first episode of major depressive disorder (MDD). We hypothesized that despite MDD, resilient people could recover from depressive states more quickly than less resilient people. Methods: Twelve patients experienced their first MDD episode and 21 healthy control individuals participated in the study. Data from the Hamilton Depression Rating Scale (HAM-D), S-H Resilience Scale (S-HRS), and State-Trait Anxiety Index (STAI) were collected at two time points. Time 1 was the first visit after registration and Time 2 was 12 weeks later. Based on the symptoms described by the HAM-D results, the MDD group was divided into MDD-remission and MDD-residual subgroups. Results: Compared with controls, patients showed significantly lower resilience (low scores for Factor-A, Factor-B, and total S-HRS). Moreover, total SHRS scores for the MDD-remission group increased significantly from the Time 1 to Time 2, while those in MDD-residual group did not change. No significant differences in STAI scores were observed between MDD-remission and MDD-residual groups at either time point. Conclusion: This is the first report to show that patients experiencing their first episode of MDD show low resilience, and that a resilience scale might be a good index for estimating recovery from depression.
Introduction
Major depressive disorder (MDD) is characterized by mood disturbances and can present as low mood, loss of pleasure, or irritability, and is one of the most frequent psychiatric disorders in the community and in psychiatric settings [1] .
In 2011, The World Health Organization reported that depressive disorders were estimated to be the second leading cause of years lived with disability [2] . Several studies have shown that MDD is a heterogeneous syndrome [3] [4] with many different presentations and possibly different risk factors for individual symptoms [5] [6] . Environmental factors, such as sexual, physical, or emotional abuse during childhood, as well as economic problems, are associated with the risk of developing MDD [7] . Genetic factors also contribute to the risk of stress exposure, and stressful social events can serve as triggers for epigenetic alterations at specific gene loci [8] , potentially causing long-term changes in brain functioning [9] . Personal traits are also a key factor underlying this disorder. For all these reasons, no established mechanism can explain all aspects of the disease.
Resilience refers to the human ability, which involves not only personal trait but also social support and utility of it, to adapt to tragedy, trauma, adversity, and significant stressors. This is a dynamic process that is influenced by life events and challenges [10] . According to Wells et al. [11] , resilience comprises three groups of attribute pairs: competence and adversity, resources and risks, and protection processes and vulnerability. Most have viewed resilience as a stress-coping ability in the face of adversity. Various positive features of mental health, such as the characteristics of resilient people, have been reported [12] , and the clinical significance of resilience has received considerable research attention [13] [14] . For example, coping self-efficacy, which is the belief in one's own ability to manage posttraumatic recovery demands, has been shown to be an important predictor of psychological adjustment to a variety of traumas [15] .
Additionally, positive aspects of mental health, such as optimism, vigor, and selfconfidence have been shown to be better indicators of remission than the absence of depressive symptoms [16] . Recently, resilience has been identified as a factor [17] that can be improved through intervention [18] .
While there have been several literature mentioned about resilience in depressive state [19] , most of them were subject to model animals or healthy community. They have shown that early-life stress, including abuse, neglect, and exposure to inter-parental violence, influences affective and cognitive function, and is associated with a higher risk of developing depression [20] . Animal research has shown that the amount of care received in the first few days of life determines behavioral, hormonal, and neurochemical aspects of stress responses [21] . The concepts of resilience and vulnerability arise from the observation that individuals vary considerably in their responses to adverse environmental conditions [22] . In line with these notions, (perhaps some researchers think it is obvious) we hypothesized that resilient people can recover from depressive states more quickly than non-resilient people, even if they experience MDD. We tested this hypothesis by measuring the resilience of patients during a 3-month period as they were experiencing their first episode of MDD, and comparing it between groups with different degrees of recovery.
Methods

Participants and Procedures
Twelve patients who were in the midst of their first episode of MDD and 21 healthy controls (HCs) participated in the study. All participants were aged 19 -65 years. The exclusion criteria were: (i) neurological illness or major head trauma that could result in abnormal neuroimaging findings; (ii) an additional mental illness (aside from MDD); (iii) alcohol or drug dependence during the participant's life time; (iv) alcohol or drug abuse within the past 5 years; and (v) a verbal intelligence quotient below 75. Healthy controls were screened using the Structured Clinical Interview for DSM-IV (SCID), non-patient edition. None of the healthy controls or their first-degree relatives had any Axis-I psychiatric disorders [23] . The study was approved by the Kyushu University Hospital Institutional Review Board for Clinical Trials and all participants gave their informed consent after receiving a complete description of the study.
All patients were recruited from Amekudai Hospital, and were diagnosed with MDD based on the SCID for DSM-IV Axis-I disorders and the patient's medical records [24] . Two senior clinical psychiatrists confirmed that all participants had the ability to consent to participate in the experiment. Data were collected be- 
Assessment Instruments
Hamilton Depression Rating Scale (HAM-D)
The severity of depression was assessed using the HAM-D, a standard measure that has been included in most studies of depression [25] . Although the brevity of the HAM-D can be beneficial, coverage of symptoms is limited and some symptoms currently viewed as relevant to the concept of depression are omitted (e.g., hypersomnia and pessimism). The HAM-D contains 17 items pertaining to symptoms of depression experienced over the preceding week. A score of 0 -7 is generally accepted as within the normal range (or in clinical remission), while 20 or higher indicates at least moderate severity [26] . Here, we used a HAM-D inclusion threshold of at least 14 points.
S-H Resilience Scale (S-HRS)
While several scales measure resilience [27] , the S-HRS part 1 was used herein to measure the participant's resilience. In Japan, the S-HRS is one of the most common resilience-measuring tests; it is widespread commercially, not only for clinical but also non-clinical uses. This scale was developed by Sukemune et al.
for Japanese adults and its high validity and reliability in "social support" (α = 0.85), "self-efficacy" (α = 0.81), and "sociality" (α = 0.77) have been confirmed [28] [29] . Assessment of these three categories was based on the scores for "Factor-A", "Factor-B", and "Factor-C", respectively. Moreover, total scores of the S-HRS are indicated in the participant's overall resilience. The self-reported questionnaire consisted of 27 items: Nine questions for each of the three factors.
Lower scores indicate less resilience.
State-Trait Anxiety Index (STAI)
The STAI was used to assess anxiety. STAI is a self-administered, 40 
Statistical Analyses
All statistical analysis was performed using IBM SPSS Statistics for Windows 
Results
Demographic Characteristics
Ten of the 12 patients completed the study, while two withdrew before completion. Although those two patients did not appear at Time 2, their data for Time 1 were analyzed, which allowed us to compare differences of resilience between MDD patients and HC groups. Demographic characteristics of the participants are shown in Table 1 . There were no significant differences in sex, age, or years of education between groups. Seven patients were receiving antidepressants and seven were receiving drugs in the benzodiazepine family. That is, four patients took both antidepressants and benzodiazepine family drugs.
Assessments
The 
Discussion
The present study examined resilience of patients during their first episode of MDD. Compared with non-depressed participants, these patients showed significantly lower resilience as determined by the S-HRS, especially in "social support" and "self-efficacy". Moreover, total S-HRS score significantly increased between Time 1 and Time 2 in the MDD-remission group, but not in the MDDresidual group. Regarding STAI, we found no significant difference in score between the MDD-remission and MDD-residual groups at either time point. 
Resilience in Patients with MDD
Although depressed patients might be generally less severely impaired in their everyday lives than patients with other mental disorders, such as autism and schizophrenia [31] [32], the impairment of social functioning, defined as "an individual's ability to perform and fulfil normal social roles," is considered a key sign of depression [33] . Dysfunction in social interactions remains persistent even 3 years after recovery from depressive symptoms [34] and is correlated with unemployment, disability and decreased work performance [35] . Further, the interpersonal difficulties might result from reduced motivation, altered empathic responding in social interactions, and reduced capacity to produce effective so-lutions for interpersonal problems. Additionally, lack of expressiveness in the nonverbal behavior of depressed individuals, such as reduced tendency to smile [36] , is likely to be interpreted as impolite, uninterested, or inattentive by dyadic partners attempting to interact with them. Resilient people are well equipped to manage mental crises using not only their own abilities but also social interaction.
In the present study, compared with control participants, patients with MDD showed significantly lower resilience for Factor-A, Factor-B, and total S-HRS score. Factor-A and Factor-B represent "social support" and "self-efficacy", respectively [28] , which allow us to infer that the patients in the present study could not make good use of social support offered by others and did not feel that they could resolve their problems successfully by themselves. In terms of Factor-C ("sociality"), scores did not differ significantly between the MDD and control groups. Patients appear to have felt that they managed their social relationships with others well. Hence, we believe that this resilience scale is a tool for assessing the social resources of patients with MDD and their ability to utilize them.
Resilience and Recovery from Depression
Within the MDD group, total S-HRS score for the MDD-remission group in- anxiety disorder and 5 others) at the beginning and end of a 3-month period.
They found that the total S-HRS score significantly differs between the patients and controls at the first time point. Additionally, SDS and total S-HRS scores were inversely correlated. These findings are consistent with the result of the present study in which S-HRS scores increased in the MDD-remission group but not in the MDD-residual group. Therefore, total S-HRS score is a potentially good index of progress in recovering from depression.
Resilience and Anxiety
Anxiety and depressive disorders commonly occur alone, but often occur together [37] . Depressive and anxiety disorders have among the highest rates of comorbidity of all categories of psychiatric diagnostics [38] . Their comorbidity is particularly striking in rates of current co-occurrence: 45% -67% of individuals diagnosed with MDD meet criteria for at least one concurrent anxiety disorder.
One study showed resilience was negatively associated with both anxiety and depressive disorders, which was reasonable because a resilient outcome implies healthy functioning [39] . However, most literature has shown inconsistent find-ings of positive, negative, and absent relationships [40] . In the present study, pa- 
Methodological Reservations
This study has several limitations. First, we could not exclude the effects of antidepressant or neuroleptic medication. Cross-sectional studies with a more homogenous patient group (drug-free vs. medicated), as well as studies assessing participants before and after treatment with specific medications, are required in future. Second, the sample size was small and observation period short. Though statistical analyses showed meaning effects, we still think the results of this study were preliminary. Therefore, it makes in-depth interpretation of the results for the subcategory analyses difficult.
Conclusion
To the best of our knowledge, the current study is the first to show that patients experiencing their first MDD episode show low resilience, especially in the factors of "social support" and "self-efficacy." Additionally, total resilience-scale scores might be a good index for progress in recovery from depression and be very helpful for prevention and cure of MDD.
